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???????????????????????????????????
?????????????????????????????LOGMAP-J
???180?????????????????????????????
??????????????????????????????????
??????? LOGMAP-J?????????
????????????????????????????????
???????????????????????????????????
??????????????????????????????????
???????????????????????????????????
??????????????????????????????????
????????????????????????
1 ????
???????????????????????????n?????1 ??
????????????????????????????????????
????????????????????????????????????
∗??????????????????????????????????????????
???????
1
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
?????
1.1 ???????
???????????????????????????? (?? 2001)??
????????????????????????????????????
????????????????PREFMAP(Carrol 1972)?????????
????????????????????????????????????
?????????MDPREF(Carrol 1972)?????????????????
????????????????????MDPREF????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
?????
?? (1990)? LOGMAP-J???????????????????????
???????LOGMAP-J????????????????????????
????????????????????????????????????
?????????????????????????????????????
???????????????????????
Cooper and Inoue(1996)????????????????????????
????????????????????????????????????
????????????????????????????????????
?????????????????????????
2
1.2 ????????????????????
LOGMAP-J??????????????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
?????????????????
???????????????????????????????????
????????????????????????????????????
??? (variety seeking)?????????????????????????
?????????????? (?? 1999)?????????????????
?? 1)???????????????????,2)?????????????
???????????????????????,3)????????????
?,??????? (Kahn 1995)??????????????????????
???????????????????????????????
????????????????????????????????????
???????? (Dynamic Segmentation)??????? (Wedel and Kamakura
1998)?Petty and Cacioppo (1986)?????????????????????
????????????????????????????????????
????????????????????????????????????
??????
???????????????????????????????????
?? (Latent Change)??????????????????????????
???????? (Kamakura, Wedel and Agrawa 1994; Yang and Allenby2000)
?????????????????????????????? (Poulsen 1990;
Bo¨ckenholt and Langeheine 1996; Ramaswamy 1997)????
????????????????????????????????????
????? t(= 1, 2)? 2????? t??????????? yt????t = 1?
?????????????? t1(= 1, . . . , T 1)????????????? πt1?
?????????? θ1????????t = 2??????????????
? t2(= 1, . . . , T 2)?t = 1? t1??????????? t = 2?????? t2?
??????? πt2|t1??????????? θ2????t = 1?? t = 2???
3
???????????? πt2|t1????????????
l(θ1, θ1, πt1, πt2|t1|y1, y2) =
T 1∑
t1=1
T 2∑
t2=1
πt1ft1(y1|θt1)πt1|t2ft2(y2|θt2).
?????????????????????? Bayes???????????
?????????????????????
????????????????????????????????????
???????????????????????Kitagawa(1987)??????
????????????????????????????????????
??????
1.3 ????????
LOGMAP-J(?? 1990)?????????????????????????
????????????????????????????????????
????? 180?????????????????????????????
????????????????????????????????????
????????????????????????????
???????????????????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
?????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
?????????
???????????????????????????????????
??????????????? (??????)??????????????
????????????????????????????????????
?????????????????????????????????????
?????????????????????????????????????
??????????????????????? (Markov Chain Monte Carlo;
??MCMC)???????????
4
2 ???
???????? LOGMAP-J?????????????????????
????????????????????????????????????
???????????????????????????
2.1 ?????????
????? s??????? h??? t??????m?????? Uhmt|s?
?????????
Uhmt|s = Vhmt|s + εhmts (1)
???
Vhmt|s = αs1whmt + αs2xm? (2)
??????
whmt :?? h? t??????m??????????????
xm :????m????????????
εhmts : i.i.d.??????????
αs1, αs2 : ??????????
????????????? s??????? h??? t????????m?
???????
Pr(yht = 1m|s) = exp(Vhmt|s)∑M
j=1 exp(Vhjt|s)
(3)
???
yht : ?? t???? h?????
1m = (δ1m, . . . , δMm)
′ δkm =

 1 k = m???0 ??????
M :?????
????
5
? 1: βs??
2.2 ??????????
?????????? LOGMAP-J???????????????????
??????????????????????
LOGMAP-J?? αs = (αs1, αs2)???αs? αs = γβs, |βs| = 1???????
γ(= γ1, γ2)? αs??????βs????????????????βs????
??????? βs????????????????????????????
???LOGMAP-J????? 1?? 5???????????????????
βs1???????????????? [1]?[9]????????????[10]?
[18]?????????? 0?????????
? (2)??????
Vhmt|s = γ1βs1whtm + γ2βs2xm. (4)
???????????????????? γ2? xm????????????
?????γ2 = 1??????
2.3 ????????????
???????????????????????????????????
?????????????????????????????????????
6
?????? h??? t? S???????????????????? t???
???? s?????????? t− 1?????????????????
???????????? i???? j??????? pij ?????
Pr(Sht = j|Sh,t−1 = i, ψh,t−1) = Pr(Sht = j|Sh,t−1 = i) = pij (5)
0 ≤ pij ≤ 1,
S∑
j=1
pij = 1.
???????ψh,t = {yh1, . . . , yht}??????????????????ψh,t+1 =
{yh,t+1, . . . , yhTh}??????????? Th??? h????????????
??? ϕht = (Sh1, . . . , Sht)?ϕh,t+1 = (Sh,t+1, . . . , ShTh)????????
??????? {pij}, γi, xm??? {Sht}?MCMC??????????
3 MCMC???????
?? t− 1???? h??? (??????)Sh,t−1?????????????
t?????? h?????????????
Pr(yht|Sh,t−1, γ, x) =
S∑
s=1
Pr(Sht = s|Sh,t−1) Pr(yht|Sht, γ, x). (6)
????Lh??? h????????
Lh =
∑
Sh1
∑
Sh2
. . .
∑
ShTh
[p(Sh1)p(yh1|Sh1)
Th∏
t=2
p(Sht|Sh,t−1)p(yht|Sht, r, x)]. (7)
??? L =
∏H
h=1 Lh????????????????? L????????
????????????????????????????????
Kitagawa(1987)????????????????????????????
????????????????????????????????????
????????????MCMC???????????????
MCMC????????????????????????????????
?????????? Bayes???????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????? Bayes????????????????
7
??????MCMC???????????????????????????
(Allenby and Rossi 1999)?
???????MCMC?????????????{Sht}?????????
??????????????????????????????????
3.1 ????????
????????????????????????????
g(ϕ,p,x,γ|ψ) = g(x,γ,p|ψ,ϕ)g(ϕ|ψ)
= g(x,γ|ψ,ϕ)g(p|ψ,ϕ)g(ϕ|ψ)
= g(x,γ|ψ,ϕ)g(p|ϕ)g(ϕ|ψ) (8)
??????? g( )?????????????? x = {xm},γ = {γi},p =
{pij},ψ = {ψht},ϕ = {ϕht}????
(8)??ϕ???????????p??????????????ψ?????
????????????
3.2 ???????????
g??? x(g),γ(g),p(g),ϕ()???????????????????????
??????????????????????????????
ϕ(g+1) from ϕ|ψ,x(g),γ(g),p(g)
p(g+1) from p|ϕ(g+1),
x(g+1) from x|ψ,γ(g),ϕ(g+1),
γ(g+1) from γ|ψ,x(g+1),ϕ(g+1).
g+1??????????????ϕ???????ϕ?????? Sht????
???????????????p?ϕ??????????????p?x,γ??
?????????????x?γ?????????????????????
????????????
8
3.3 ϕ???????
ϕh,Th = (Sh1, . . . , Sh,Th)???????? Chib(1996)???????????
?????????
g(ϕh,Th|ψh,Th) = g(Sh,Th, Sh,Th−1, . . . , Sh,2, Sh,1|ψh,Th) (9)
= g(Sh,Th|ψh,Th)g(ϕh,Th−1|ψh,Th, Sh,Th)
= g(Sh,Th|ψh,Th)g(Sh,Th−1|ψh,Th, ϕh,Th)g(ϕh,Th−2|ψh,Th, ϕh,Th−1)
...
= g(Sh,Th|ψh,Th)
Th−1∏
t=1
g(Sht|ψh,Thϕh,t+1)
g(Sht|ψh,Thϕh,t+1)?Bayes???????????
g(Sht|ψh,Thϕh,t+1) = g(Sht|ψht, ψh,t+1, ϕh,t+1)
∝ g(Sht|ψh,t)f(ψh,t+1, ϕh,t+1|ψht, Sht)
∝ g(Sht|ψh,t)g(Sh,t+1|Sht, ψht)f(ψh,t+1, ϕh,t+2|ψht, Sht, Sh,t+1)
∝ g(Sht|ψh,t)g(Sh,t+1|Sht) (10)
3???? 4???? f(ψh,t+1, ϕh,t+2|ψht, Sht, Sh,t+1)? Sht??????????
????????? 2? g(Sh,t+1|Sht)? Sht?? Sh,t+1???????????
???? 1? g(Sht|ψh,t)?????????????????????????
???
??????
Pr(Sht = j|ψh,t−1) =
S∑
i=1
Pr(Sht = j, Sh,t−1 = i|ψh,t−1)
=
S∑
i=1
Pr(Sht = j|Sh,t−1 = i, ψh,t−1) Pr(Sh,t−1 = i|ψh,t−1)
=
S∑
i=1
pij Pr(Sh,t−1 = i|ψh,t−1). (11)
??????
Pr(Sht = j|ψht) = Pr(Sht = j|yht, ψh,t−1)
=
f(yht|Sht = j, ψh,t−1) Pr(Sht = j|ψh,t−1)
f(yht|ψh,t−1) . (12)
9
???
f(yht|ψh,t−1) =
S∑
j=1
f(yht|Sht = j, ψh,t−1) Pr(Sht = j|ψh,t−1).
????(12)???1????2???Bayes?????????t = 1, t = 2, t = 3
?????????????????????????????????g(Sht|ψh,t)
??????????
?? h???? g(Sht|ψh,t)???????(10)??? g(Sht|ψh,Thϕh,t+1)?
Pr(Sht = j|ψh,Thϕh,t+1) =
Pr(Sht = j|ψh,t)g(Sh,t+1|Sht = j)∑S
i=1 Pr(Sht = i|ψh,t)g(Sh,t+1|Sht = i)
. (13)
?????? h?????? t???????? ϕh,t+1???????????
(0,1)????????????????? rvht????
j∑
i=1
Pr(Sht = i|ψh,Thϕh,t+1) ≤ rvht <
j+1∑
i=1
Pr(Sht = i|ψh,Thϕh,t+1)
???? j?Sht = j???Sht?????????????h???? t = Th, t =
Th − 1, . . . , t = 2, t = 1??????????ϕh,Th????
3.4 p???????
?? Sht??????????????? P ???????????????
?????
pi = (pi1, . . . , piS)???????????????????????? ai =
(ai1, . . . , aiS)???Dirichlet???????????
pi|ai ∼ Dirichlet(ai1, . . . , aiS).
Sht???????? pi???????
pi ∼ Dirichlet(ai1 + ni1, . . . , aiS + niS) (14)
??? nij ????????? i?? j?????????
???? pi????????????????????????
pi1 =
zi1∑S
j=1 zij
, . . . , piS =
ziS∑S
j=1 zij
, (15)
zij ∼ Gamma(aij + nij, 1).
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3.5 x???????
x????????x0??????X0?????????Bayes???????
x???????????????
g(x|ψ,γ,ϕ) ∝ φ(x|x0, X0)×
H∏
h=1
Th∏
t=1
p(yht|x,γ, Sht) (16)
(16)??? 2??????????????????????????????
????????
x???????????????????????????????????
?????????? (Metropolis-Hastings,??M-H)????????????
????????????? (random walk)????M-H?????? (Chiang
et al. 1999)????????????????????? x(c)????????
??????
x(c) = x(g) + d′xu (17)
??? u ∼ N(0, I)????dx?????????????????? x(c)??
?????????????
min
{
g(x(c)|ψ,γ,ϕ)
g(x(g)|ψ,γ,ϕ) , 1
}
. (18)
x(c)???????????? x(g+1) = x(c)?x(c)?????????????
x(g+1) = x(g)????????????????
3.6 γ???????
γ???????? γ0,?????R0?????????Bayes???????
γ???????????????
g(γ|ψ,x,ϕ) ∝ φ(γ|γ0, R0)×
H∏
h=1
Th∏
t=1
p(yht|x,γ, Sht)) (19)
(19)??? 2??????????????????????????????
????????γ?????M-H????????????????
γ(c) = γ(g) + d′γu (20)
11
??? dγ?????????????????? γ(c)????????????
???
min
{
g(γ(c)|ψ,x,ϕ)
g(γ(g)|ψ,x,ϕ) , 1
}
. (21)
γ(c)???????????? γ(g+1) = γ(c)?γ(c)?????????????
γ(g+1) = γ(g)????????????????
4 ????
4.1 ???????
???????? NEEDS-SCAN????????????????????
????????????????????? 2000? 1???????????
??????????????? 5??? 24????? 183??? (??)???
???? 1455??????????? 8??????????? PB?????
????????????????????????????????????
??????????????? 1?????
4.2 ??????LOGMAP-J????
???????? 2??????????LOGMAP-J????MCMC???
?????????????????2
MCMC????????????????????????????????
???? (burn-in period)?????????????????????????
??????????????? 8,000?????????? 5,000??????
????? 3,000???????????????????
MCMC????????????????????? (marginal likelihood)?
?????? Bayes???????????????????????????
???????????????????3 ?????????????????
???????????????????????HitR?????????
HitR =
∑
h
∑
t
∑
m Hhtm∑
h
∑
t Nht
12
? 1: ???????????????????
???? ??? ?????
AB 17.3% 0.74
AM 6.8% 0.77
NE 17.4% 0.76
NG 21.5% 0.79
NM 1.7% 1.00
NP 1.0% 0.94
PB 26.8% 0.94
UT 7.6% 0.79
? 2: ???????
????? LOGMAP-J
???? (in sample) -1133.29 -1400.01
??? (in sample) 75.2% 69.0%
???
Pˆhtj = Pr(yht = 1j|θˆ), θˆ???????????
δhtm =

 1 ?? h??? t????????m???????0 ????
δˆhtm =

 1 Pˆhtm = max(Pˆhtj)0 ????
Hhtm =

 1 δhtm = δˆhtm???0 ????
Nht :?? h??? t?????? (?????)
?????????????????? LOGMAP-J??????? 2????
??????????????????????????????
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4.3 ??????????
??????????????????????? 3?? 4?x?γ?????
???????????????????????[ ]? 95%????????
????????????????x?γ????? 2?? 3?????????
??? γ1???????? 10.54?LOGMAP-J?? 9.18???????????
??????????????γ????????βs1????? 0??????
???????
? 4?????????????????????????????????
?? 5??????????????[3][4][5][7]???????????????
???????????????????????
? 4???????? [3]???????????? PB????? 180???
? [7]????????????NG???????????? 2???????
????????????????NG?PB????????????????
??????? 2?????????? 180?????????????
[3][7]???????? 90?????? [1][9]???????????????
???????[1]????? (AB,NE)? [9]????? (AM,NM,NP,UT)???
??????????????NG?PB??????????????????
????????????????????????????????????
?????????????????????????????????????
?????????? (AB,NE)??????????(AM,NM,NP,UT)????
?????????????????????????????????????
????
? 5?? LOGMAP-J?????????????????????????
???? 5???????????????????????????????
????????????????????????????????????
???????????????? [12][16]?????????????????
??????
4.4 ????????????
?????????????????????P?? 6???????????
??????? p1,1, p3,3, p4,4, p5,5, p7,7, p9,9, p15,15? 7?????????????
14
? 3: ?????????????
x1 x2
AB 2.03 [ 1.35, 2.63 ] 3.56 [ 2.79, 4.14 ]
AM -1.43 [ -2.15, -0.28 ] -2.59 [ -3.41, -1.88 ]
NE 0.93 [ -0.20, 1.86 ] 4.16 [ 3.30, 4.85 ]
NG -7.65 [ -8.55, -6.89 ] 2.28 [ 1.73, 3.00 ]
NM -0.90 [ -2.14, 0.05 ] -2.73 [ -3.27, -2.07 ]
NP -0.28 [ -1.08, 0.42 ] -2.10 [ -2.64, -1.61 ]
PB 12.26 [ 11.18, 13.29 ] -0.67 [ -1.32, 0.13 ]
UT -4.96 [ -5.97, -3.90 ] -1.91 [ -2.49, -1.36 ]
γ1 10.54 [ 9.04, 11.68 ]
????????????????[ ]? 95%?????
? 4: LOGMAP-J????????
x1 x2
AB 1.70 [ 0.91, 2.29 ] 2.32 [ 1.36, 3.00 ]
AM -1.66 [ -2.17, -1.13] -0.39[ -1.05, 0.16 ]
NE 1.88 [ 1.35, 2.45 ] 2.99 [ 2.52, 3.41 ]
NG -2.18 [ -2.50, -1.84] 4.50 [ 3.90, 5.15 ]
NM -1.99 [ -2.96, -1.35] -2.70[ -3.34, -2.04]
NP -1.10 [ -2.10, 0.31] -1.46[ -2.09, -0.78]
PB 5.41 [ 4.94, 5.91] -3.71[ -4.16, -3.17]
UT -2.05 [ -2.86, -1.47] -1.56[ -2.39, -0.77]
γ1 9.18 [ 8.54, 10.04]
????????????????[ ]? 95%?????
15
? 5: ?????????
s ?????? ?????? βs1 βs21 βs22
????? ?????
(?????) (LOGMAP-J)
1 9.5% 20.8% −0.707 0.500 0.500
2 0.5% 10.3% −0.707 0.707 0.000
3 18.1% 6.7% −0.707 0.500 −0.500
4 26.1% 12.6% −0.707 0.000 0.707
5 16.7% 14.5% −1.000 0.000 0.000
6 0.4% 0.2% −0.707 0.000 −0.707
7 14.1% 0.4% −0.707 −0.500 0.500
8 0.9% 10.3% −0.707 −0.707 0.000
9 5.1% 0.0% −0.707 −0.500 −0.500
10 0.5% 1.1% 0.000 0.707 0.707
11 0.5% 0.1% 0.000 1.000 0.000
12 0.6% 7.1% 0.000 0.707 −0.707
13 0.6% 0.3% 0.000 0.000 1.000
14 0.4% 3.1% 0.000 0.000 0.000
15 3.9% 0.0% 0.000 0.000 −1.000
16 0.9% 11.2% 0.000 −0.707 0.707
17 0.5% 0.0% 0.000 −1.000 0.000
18 0.6% 1.3% 0.000 −0.707 −0.707
16
?????????? [1][3][4][5][7][9][15]??????????????????
????????????????????????????????????
?????????????????????????
? 7??????????????????????????????? (V Sh)
?
V Sh = 1−max{T−1h
Th∑
t=1
I(j = max(Sht))} j = 1, . . . , S
???
max(Sht)??? t???? Pr(Sht = i)?????? i
I( )? j = max(Sht)??? 1??????? 0????????????
???????????? 0????????????????????????
????????????????????????? 0.1??????????
80.9%??????????????????????????????????
????????????????????????????????????
???????
? 8????????????????????A???????? [7]???
??????????????????????????B?????????
??????? [15]?????????????????? [15]? 180????
[4]????????????
???????????????????????????????????
????????????????????????????????????
???
5 ???
???????????????????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
17
????????????????????????????????????
????
?????????????????
??????????? t??????????? t− 1??????????
?????????????????????????????????????
?????????????????????????????????????
?????????????????????????
????????18???????????????????????????
?????????????????????????????????????
?????????????????????????????????????
?????????????????????MCMC(Green 1995)? birth-death
MCMC?Stephens 2001)?????????????????????????
????????????????????????????????
???????????????????????????????????
????????Web??????????????????????????
????????????????????????????????????
????????????????????????????????????
?
1 ??????????????????????????????????????
????????????????????????????????????????
2 ????????????????????? a′i = 0.1?x0 = 0?X0 = 3I?
γ0 = 0?R0 = 3I ?????? dx = 0.05?dγ = 0.05????
3 ??????????????????????????????????????
???????????????????????? (Raftery 1996)?
18
????
Allenby, G.M. and P.E. Rossi (1999), “Marketing Models of Household Hetero-
geneity,” Journal of Econometrics, 89, 57-78
Bo¨ckenholt, U. and R. Langeheine (1996), “Latent Change in Recurrent Choice
Data,” Psychometrika, Vol.61, 285-301.
Carroll, J.D. (1972), “Individual differences and multidimensional scaling,” in
Multidimensional Scaling: Theory and Applications in the Behavioral Sci-
ences Vol.1 Theory, R.N. Shepard, A.K. Romney and S.B. Nerlove (eds.),
Seminar Press.
Chiang, J., S. Chib and C. Narasimhan (1999), “Markov chain Monte Carlo
and models of consideration set and parameter heterogeneity,” Journal of
Econometrics, 89,223-248.
Chib, S. (1996), “Calculating posterior distributions and modal estimates in
Markov mixture models,” Journal of Economics, 75,79-97.
Cooper, L.G. and A. Inoue (1996), “Building Market Structures From Consumer
Preferences,” Journal of Marketing Research, 33, 293-306.
DeSarbo, W.S., Y. Kim and D. Fong (1999), “A Bayesian multidimensional scal-
ing procedure for the spatial analysis of revealed choice data,” Journal of
Econometrics, 89, 79-108.
Green, P.J. (1995), “Reversible jump Markov chain Monte Carlo computation
and Bayesian model determination,” Biometrika, 82, 711-732.
Kahn, B. (1995), “Consumer variety-seeking among goods and services,” Journal
of Retailing and Consumer Services, Vol.2, 139-148.
Kamakura, W.A., M. Wedel and J. Agrawal (1994), “Concomitant Variable La-
tent Class Models for Conjoint Analysis,” International Journal of Research
in Marketing, 11,451-64.
19
Kitagawa, G. (1987), “Non-Gaussian state space modeling of nonstationary time
series,(with discussion)”, Journal of American statistical Association, 82,1032-
1063.
Petty, R.E. and J.T. Cacioppo (1986), Communication and Persuasion: Central
and Peripheral Routes to Attitude Change, New York: Springer-Verlag.
Poulsen, C.S. (1990), “Mixed Markov and latent Markov modeling applied to
brand choice behavior,” International Journal of Research in Marketing,
Vol.7, 5-19.
Raftery, A.E. (1996), “Hypothesis testing and model selection,” in Markov Chain
Monte Carlo in Practice,” W. R. Gilks, S. Richardson and D.J. Spiegelhalter,
(eds.), Chapma & Hall
Ramaswamy, V. (1997), “Evolutionary preference segmentation with panel survey
data: An application to new products,” International Journal of Research
in Marketing, 14,57-80.
Rossi, P.E., R.E. McCulloch and G.M. Allenby (1996), “The Value of Purchase
History Data in Target Marketing,” Marketing Science, Vol15, 321-340.
Stephens, M. (2001), “Bayesian analysis of mixture models with an unknown
number of components -an alternative to reversible jump methods,” Annals
of Statistics, 28, 40-74.
Yang, Sha, and G.M. Allenby (2000), “A Model for Observation, Structual, and
Household Heterogeneity in Panel Data,” Marketingt Letters, 11, 137-149
Wedel, M. and W.A.Kamakura (1998), Market Segmentation, Kluwer Academic
Publishers.
???? (2001)??????????????????????????????
???????????? ?, ????.
???? (1990)?????????????????????????????
? No.36 13-27.
????1999???????????????.
20
? 2: ???????????x?γ??? (1)
1.0 1.5 2.0 2.5 3.0
0.
0
0.
4
0.
8
1.
2
N = 3000   Bandwidth = 0.07277
Density of AB.x1
−2.5 −1.5 −0.5
0.
0
0.
2
0.
4
0.
6
0.
8
1.
0
N = 3000   Bandwidth = 0.09296
Density of AM.x1
−1.0 0.0 1.0 2.0
0.
0
0.
2
0.
4
0.
6
0.
8
N = 3000   Bandwidth = 0.0943
Density of NE.x1
−9.0 −8.0 −7.0
0.
0
0.
4
0.
8
1.
2
N = 3000   Bandwidth = 0.08542
Density of NG.x1
−2.5 −1.5 −0.5 0.5
0.
0
0.
2
0.
4
0.
6
N = 3000   Bandwidth = 0.1378
Density of NM.x1
−1.5 −1.0 −0.5 0.0 0.5
0.
0
0.
2
0.
4
0.
6
0.
8
N = 3000   Bandwidth = 0.08999
Density of NP.x1
10.5 11.5 12.5 13.5
0.
0
0.
2
0.
4
0.
6
N = 3000   Bandwidth = 0.1113
Density of PB.x1
−6 −5 −4 −3
0.
0
0.
2
0.
4
0.
6
N = 3000   Bandwidth = 0.1195
Density of UT.x1
2.5 3.0 3.5 4.0 4.5
0.
0
0.
4
0.
8
1.
2
N = 3000   Bandwidth = 0.08015
Density of AB.x2
21
? 3: ???????????x?γ??? (2)
−4.0 −3.5 −3.0 −2.5 −2.0 −1.5
0.
0
0.
4
0.
8
N = 3000   Bandwidth = 0.0817
Density of AM.x2
3.0 3.5 4.0 4.5 5.0 5.5
0.
0
0.
4
0.
8
N = 3000   Bandwidth = 0.08897
Density of NE.x2
1.5 2.0 2.5 3.0 3.5
0.
0
0.
5
1.
0
1.
5
N = 3000   Bandwidth = 0.06677
Density of NG.x2
−3.5 −3.0 −2.5 −2.0
0.
0
0.
5
1.
0
1.
5
N = 3000   Bandwidth = 0.05815
Density of NM.x2
−3.0 −2.5 −2.0 −1.5
0.
0
0.
4
0.
8
1.
2
N = 3000   Bandwidth = 0.05565
Density of NP.x2
−1.5 −0.5 0.0 0.5
0.
0
0.
4
0.
8
N = 3000   Bandwidth = 0.08904
Density of PB.x2
−3.0 −2.5 −2.0 −1.5 −1.0
0.
0
0.
5
1.
0
1.
5
N = 3000   Bandwidth = 0.06103
Density of UT.x2
9 10 11 12
0.
0
0.
2
0.
4
0.
6
N = 3000   Bandwidth = 0.1474
Density of r
22
? 4: ????????????????? (?????)
??? ? ? ? ? ?? ??
???
? ?
?
?
??
??
??
??
??
??
??
??
??
??
??
? ???
? ???
? ???
? ???
? ???
? ???
?????????????????????????
??????????? 4%???????????????????
? 5: ????????????????? (LOGMAP-J)
?? ? ? ? ? ? ?
??
? ?
? ?
? ?
?
?
?
?
?
?
?
??
??
??
??
??
??
??
??
? ???
? ???
? ???
? ???
? ???? ???
? ???
? ???
?????????????????????????
??????????? 4%???????????????????
23
? 6: ?????????
?
??
??
?
?
??
??
??
?
???
???
???
???
?
????
?
??
? 7: ????????????????
? ??? ??? ??? ??? ?
?
??
???
???
???????
?
?
24
? 8: ??????????????
?
??
??
?????????
?
???
?
??????
???
????
?
?
?
?
?
??
??
?????????
?
???
?
??????
???
????
?
?
?
?
25
